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(54) ORTHOGONAL FREQUENCY DIVISION MULTIPLE SIGNAL TRANSMISSION 
SYSTEM, TRANSMITTING DEVICE AND RECEIVING DEVICE 

"(57)Abstnici: 

PROBLEM TO BE SOLVED: To prevent the occurrence 
of a code error by correcting the error of an amplitude 
character difference and a phase characteristic difference 
• between an I-signal and a Q-signal. . 
SOLUTION: A n-ansmission side transmits a known 
reference signal with a specified carrier among plural 
carriers constituting an OFDM signal, designates the 
carrier transmitting the known reference signal by a 
: i symbol number transmitted with the prescribed carrier, and 

sequentially changes and transmits them in a circle at 
every regular period. A reception side demodulates the 
reference signal in a decoding circuit 31 1 and a detection 
circuit 3 12 detects a transmission line characteristic. A 
first correction expression deviation- holding circuit 3 1 3 calculates and stores a first correction expression 
from the delected transmission line characteristic. A first correction circuit 314 decodes the signals by using 
the correction expression. A second correction expression is newly calculated and corrected for the output 
signal of the correction circuit 314. Thus, a high speed change characteristic can be corrected. 
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©Bffifll^iltSW^TS^CWttR©*^^**©* 4J»*MI©»R**iST4HBn?, A*@Sl2j;0 

m.<D 5 5. *«^fc^US«fi!l©«R©E©JRSI ©x-f s s$Wt-*> fcawtft7- 'Jxg& ( I DFT) 

tt&«^®4n«!>ft®lB&S*J9IU *o. Mtfegfc aWUTPWW^ (Iff* S^S^ft^ (Q»#) & 

#S!i#s L*ms Efcgc#i0#E<f Lrm -40 **r * t*t=, . salt* £5 t s/>#jmhh«:b» 

u §.{mxmmm&®&ms ^* sat ur^-n 5 j: 0. © -> >#;i#*ftiWRflre#XH» e «t 0 ©# 

•en©^m$nfc»bsi«£ *n*hH««*tKMi* im*%*n«riBMi©A*iiTt«6«f hr 1 d f t 

%&&j}&z&\n, a^flrtimtesRcitsitt©? [0033] 4 tt-^ t lt?-^ u>jn*s 2 5 

■&Bfft©«a*T8«D©#jiM*ft2Mti/, ao. -5-0- 6*mmrmznz>tz, zm- n— s->^y 

Bwn»ft«#u. c©WMn»a»&BBe©«aat©** «te»*t**t, ^© Aicae. 

»t*Rap©»bj«a-*fetcei8B»tt«:*iai,;-tt*- •• [0-0-34] • • 

n = 0~12 8 l»&ft«KRr5lNBtt«9t^X.&nS. 


(9) 


.15 

[0 0 3 5] 

n=l 2 9-3 8 3 

{0 0 3 6) 

n=384~511 

[0037] mm<D\tim-mm:u 
m (i) flWB&c* **ueno# 

i*>'6 5 11 #1*7?© 5 1 -t©3-&i# 

1 <n=l)>Sl2 7#i (n = 12 7) SrWDfl'l 

2 7BTo£u 3 8 5#I.(n = 3 8 5) ^65 1 1# 

§ (n=5 1 1) ©w-i 2 7fflrfo©A*<*FfcfflMr 
asts^ (-» #a#<**i> 1 2 b#§ (n=M/ 

4) t3 8 4#@ (n = 3M/4) ©A**WcttHA 
tt/Vf p 7 hm*©fc©©B£«E#Afc3n*. ' 
[0 0 3 8] SJBS4&, ^©J;5Cl#g^6 1 2 7 
#§©AA$rf(t:3 8 5#S£6 5 1 J#BC0A**P 
1 4 kV b ©Rfl^&tf 4 fcf y h© J. g-§i*{-5-n^n 
A*Snst#C. 0#a,.12 8#SRDf3 8 4*B 
fflAABfrfc-fcBEjPAAStU -t*lBW©l 2 9# 
8 3#i©A*«^KttO«SA*SnT, 2<§ 
n-U->7*U >^ I D F T Wftff ^©lt£H 

©©3tf-F-f >^-AJl/SffAUT.^6, ttJAAy77 
7NH**5. 

[0 0 3 9] CCTT. 1#I*S12 8#1*T?©IU 
2 8B©A*ig^©AA1iH8ft. 0 #!©**«?©*. 
*flHlftffi»t5«fit*SjiW«SkF 0 fcJ#U Jbtt 

©*¥ , J7Xtt»»K£V>'5'b©i:T«> TfiiMSn, 
38 4#I*>651 imttmi 2 8B©A*Jf* 

fio ©B$n53uii»i£& (cns*^jffl©TUft©^v • 
UTX««K*iH5fe©i1-S) -efiastu #tl 
2 8 #B £ 3 8 4#i ©AAJB 1 © A* A-Y D y Hi* 
«IDFTB*©8*, :K**Hl»ffc©l/2«© 

^Si:t«tfTS^iSU^©«t*©JiKgirc^a$t;, 
S0©1 2 9#§ft&3 8 3#@©A*iiTt:li0*5A 

[0 0 4 0] m*/t» 7r 7 a. mmmv&m&m 

10© I DFT8Wt*VsT2 5 6B©A**S*< 

5 1 2£©iflimMre (ifl^awoflr^) tir, a 

-X hWCS5£Sir&©CftU aj#Ay 77 7#j$© 
ESS tltii, HttAiy 77 7 ©rt£©K*E 0 JSfi- 

[0 0 4 1] BLl<0truyi?ftm2lSfr%O&ayt7tz 
g^T, till Ay 7 7 7 i DSBtteCKWUSnfcl 


#^¥9-1 53 8 82 

IB- 


•®K7^;^ (LPF) 8i:#SSSn, . CCTi'Dy 
^ 3 * 6>©£ D s» £ $1J->7*'J > ^ □ 7 0 b U 

JHHHItOjfcfr© I BB £ Q{l^'t2«£*iTi£3£ 

10 [0 0 4 2].V3agBI89aipmj«ttft96i»10<l:D' 
©10. 7 MHz ©+»«*»*» lOfBSfctu ^ 
a, £©4>nffifcft©ttti£9 0 ' ->7^ 1 1 C± D 9 
0" i/7FUfel 0. 7MHztP<9#ifc&$S?2©8ga£ 
&£LT, -Wi«iD/ME»»-LPFBJ:!)A** 

tifcx-f -^jio*-*© i it #t Qfg^vmmm^m 

(QAM) UT2 5 7fc (iEftl 2 8 &©*£££*.& 
©«fSKalSfc&>S&50FDMB-l3££l£ 

SfeSemSl 2fciDBffi©aMtH«»»©RF**fcJB 

20 &bb 1 3 TmA«a«©a«iffia . 

[0 0 4 3] 02l±t©OFDM't#©)iteftX^5' h 
5A©-0!|£S1\ CCT, " - 2 5 6" £" +2 5 
6" ttXftB4©2 5 6#I (n=M/2) ©A#S» 

avo «^snsiE*HiE©»^tHiji«kTr.- " - 1 

2 8" » { (3M/4) 1 #I©A*«TlCA*Sihfc 
fl#^&$ttSA©tta*BS«ftT!, " +12 8" »a 
t (M/4) ) #@©A»3SK?CA©$nfcff#*«fiii 
30 Sn«iE©a2jgiK)iS»:T, Jine.l3:iEft-ffl©fiiSfe 

.[0044] ±E©2M»Stl*:OFDMffl^B«iLttH 
. 3 l^tm«ttA©nftR»M»XWSffiSBicJ: 0 

gfl^ns. c©ffjKft»ii^stt«sflik«iftjffir 

FFT. QAMS^USS3 l©jS|i£tr##A5 

i d (pPMUKKNUttifes n. >PM»»««B 2 3 
5anni4 4ic^$ns. 

[ 0 0 4 5 ] «J 7ffiitiRtfj!3gii§^2 40411 ' u 
7Jaffi@Kgli7j-tt, A^OFDMff-^©cfii^iK 
1- U 7) SfiS^Si!>ft < TtftffUjBiCJtffirSB 

#JHIffi&T*-5 3 8 7Hz «fciggeeStlTO F D 
' MB*fe*MEl/CWbfcft. +<£i4Bi%t:B«rrsttB 
fi25»«JSIftl»*ii>Bifeftfc*|-Ur3 8 7HzBinTfe 
D, «P'D'f8g«S:»iBr5fc»trti,- 3 8'7Hz t^tt 


(10) 

17 • 

tO 0 4 6] ^IT, **U7*HilHtt*CPLLEtt 

*©PLLHWE«Wtr*VCOtL-Ttt. WOW 
. B^r5ft»iMRi®m/2TfcS±2 0 0H*g 

SI (VCXO) £fflK PLLI=lS«rfllfiK-r-5L 
PF£LT387Hz fcSf UT3H5»C* 7 h*7«« 

[0 0 4 7] *vU7ttB0a0BCliM2 4fcJ;9!A 10 
BiSft&*0«S*F Ott. ?im£ftgSE82 5Eft 

MHz©*MJ$&»£5g£SttS. *W«iaS3BlBB2 

5 omjj*mm.\t% 1 ©&$«$;£&£ u-crac 
gg|g2 4\znmzm$;2nz-i5,. 90* ->7^2 6c 

tLT^="V U7»ffiSt«0a[IW2 4fc«BS*iS. 
[0 0 4 8] CtfifciD, **'J7»ffl»0BSS«flH& 
2 4©X£«l8^&l^ltt©iI&M9 CA 
' **«Tfc7^-tii'flr#tH»07^oif## 20 

»2 7fc«tt*tl*-*, (LPF) 2 8 

K J: 0 OF DM«^fiN8£ I TSi§2 4Ub&S«Jlftft 

[0 0 4 9] ci:-effl&fc©ftA/DSai»2 9 OA* 

flMH&£li]& 2 7 1 i D d y Hi*',fc 0 £j$£*t 
fc> ^-f^Mi^0 2ft©^«©-9->7 , ;V|e|«ffi 
*fc*-3V»T5Mteft*. A-fDyMfH 30 

U->7^^ n y *H»^UTBf£©i»fclW:R£a 

[0050] n»flr^4igi82 7tt. mr-faifm 

JMBir«HMPt£ UXet$ft5/'W n y Ht#fctt 
$H SIT* PLL HESlCcfc D*>^PBMT*tSttr 

4!3&&g|5©-gB i 0 * 9 tti Lfc«#lC± 0 A-T D*;>f 

•f >3»- /W»ffl|*£©fc© ©KMff*fe £©->Xt-A 
£ □ y £ £3§£t 5 yXfA £ □ y £ §££EH&« £ J: 0 

* 

I«=Acos (Wn t + a) 
Q«^=As in (W. t + a) 
I#t=B cos (-w« t + b) 
Q«#=Bs i tt (-Wn t + b) 
fcfc'U A=V" (p J + q' ) , a=tan" (q/ 50 


• • #BS¥9 - 1 5 3 8 8 2 

18 

* [0 0 5 1] A/D«*»2 9J:0*5US*U!t^5? 

*MntL jff-p-f >*-rtA»Mfflaiai*3 oteft 

n y £ fcS^X, T;i/5 L /txS©JU»^&V^©5' 
>#JWMHS*MtTFFT. QAM«^1IS&3 1 fctt 

[00 52] F FT, QAMfg^EBSS 10FFT (iS 
«7-UxjaD HMO. HM**S*£BB2 7J:D 

[ 0 0 5 3 3 ZlftC i 0 #Sftfc#jaifc»#©£ftffl5, 
«»9©*flrai"Wtt. QAM8t-tl§KffllC«tO#B5 

;wi^©i^;v##©&tu T-f-^jHWS^sn 

5. E©tt^*S?£;HIWifl»tt. ffi7JlslEe3 2\Z£ 
D 3fe*0^3Ct£©ttS*«ftWr*>nTHi*«? 3 3 ^ 

[0054] ±sh©h 1 \z9nctc®mkft ! »&mm : %m 

* 3 Lfc:§£, m 4 l£jfcT*D < IC##&©S Z 

[D 0 5 5] 04td3ViT. #^fflSg|U l&tf42tt 
■t-tl-ehH 1 fcwLfcD/A^jag • L P F 8 Rtf® 1 

9HFS4 3. 4 4RI«inJW4 5»4BaitiBUfcBaaE " 
HHI9 *«J*t*HgMR»T?* D « «S^HK4 6 Hfl 

i K^ufcisfesem^i 2. isftsi 3; sn&jgg 
-s-n , ^fe^sis2 2, tmmmm 3ys.au> 
s§4 72ktf 4 8 ae 3 \zkl1£** u jtttBacmxtt 

H§| 2 4 ©ElKS^Tfe 5 . <S WSES 4 9 Ri; 5 0 
B3E^bfcLPF2 8. A/D^feS2 9A»5&5@ 

[0 0 5 6] rrT% feSflGSttngft+W. irfiJOS 
T5hfcSHl5tt (P + j a) fc. •f'ifrJSJtftF 0 

cwoaT5nfc«3Hic (r + ju) is, i»Gst9rs4 

[0 0 5 7] 

(1) 

(2) 
(3) 
(4) 

p) . B=7~ (r ! +u ! ) , b=t an" <u/ 


(11) <&H¥9 - 1 5 3 8 8 2 

19 20 
r).. . *WOBSn5. (2) 5£Ktf (4) 5tn?»£tt5 

[0058] (i) at (2) s^n-6nM»+w Qfl*« t «i^nH4ofli«fia»4 2tA**n5 

. oi«*tofl#-e. (3) at (4) ate-E-ti-en t. tt-ca«eflsx2tft«scflsc2*sajT (6) 

i»-w.(DH»tQW(W. (i) saw ^tns) *rt**ft*Q**fc*ftTaoHJSft • 

(3) <ras*iftifl*i^fftB4©flw*if ' *. 

or. (5) (7) scTSsnsiwtsnr* 

Hf#=X,Acos (+W, t + a + cl) (5) 

Qft*f=XiAs in (+W. t + a + c2) (6) 

HI-5=XiBcos (-W. t+b + cl) (7) 

Q#Jf=XiBs in (-W. t+b + c2) (8) 

in^ii^ Qm\tetLzmzmm9m& xzti\z&<o, 4 3 *» & ajkao+w. # 6 

U WI«tI#*TB:X»C08 (Wit + c3 + c [0 06 0]. 

4) . QflW«*-X« sin CWd t + c 3) tf«. * 

I #§=Xi Acos (ft t+a+cl) X {+Xi cos (W. t+c3+c4) ) 

. = (l/aiiXsAlcos (Wit?.) t+a+c]+c3+c4)+cos(fl?.-W.)t-a-cl+c3+c4)l 
I «^=Xi Bcos (-1. t+b+cl) x (Xs cos (if, t+c3+c4) ) 

= (1/2) Xi XjB Icos { (ft -ft ) t+b+cl+c3+c4) +cos ( (ft +ft ) t-b-cl+c3+c4) I 

£fc«. Rut, »nt»4 4^6Wfca:Taan5+w ★te^ns. 

.*>64J*Sft«Qfl*v -W«*6±jScS*l*Q<t^* [0 06 1] 
Q#i§=XiAsin 01. t+a+c2) x f-Ii sin (ft t+c3)) 

= (1/2) XiX<A Icos ( (ft +ft ) t+a+c2+c3) -cos ( [ft -ft ) t-a-c2+c3) ) 
QflW=L Bs in (-ft t+b+c2) X (-L sin (Wo t+cS) ) 

= (1/2) MiB (cos ( (ft -ft ) t+b+c2+c3) -cos ( (ft +ft } t-b-c2+c3) I 

rne.oHt^^Q^aipgS4 5i£j;!?-&^sn -a-. (xbx») , Q&t-mxi cxuxi.) &^a^ft; 

5. £©&f£$ft£ff^ (W.+-W.) J$#t (Wi 5£Hl*T?fic 3+-C4, Q^TfSc 3tC-g-»S. 

-w.) jsaea-ttst. *se/c*sn5. &&*u s cwi+w.) dsfl- : 

(1/2) (X, X> lAcos ( Ob +ft ) l+a+c Hc3+c4) ) t&cos ( (ft tft ) t-b-cl+c3+c4) I +X: X 
< lAcos ((ft +ft ) t+a+c2+c3) -Bcos ( (¥• +ft ) t-b-c2+c3) 1 ] ( 9 > 

(W.-W,)f£# : 

(1/2) tXiL |Bcos(»'o-V.)t+b+cl+c3+c4))+Acos(f.-ff.)t-a-cl+c3+c4)|+X I X 
4 IBcos ( (ft -ft ) t+b+c2+c3) ) -Acos ( (ft -ft.) t-a-c2+c3) j (10) 
•£j££l3&4 6£Iflr5, QiftJ&sggSft*-;: ♦Y,> -W.fflTfSY.ttv Mgfc££t«>T+W.fl!l 
fcCJ:0, ?^/US^.T?©l»t , 6>*»T€JS* Tttdl* -W,*TPttd 2 tr«t» CWi+W.) J* 

©SM^g^s. c©r«3©f«&+w,. -wjc#^r #t, (w.-w.) «E^a-E-n-?ft*aTS?ns. 

(1/2) DiiX. Yi (Acos (Ift+ft) t+a+cl +c3+c4+dl))+Bcos ((ft+ft) t-b-cl+c3+c4+ 
dl)l +XtX.Yi IAcos((ft+ft) t+a+c2+c3+dl) -Bcos ((ft +T.) t-b-c2+c3+dl) I ] (11) 
(W,-W.)tf# : 

(1/2) [X. & Yi IBcos ( (ft -if.) t+b+cl+c3+c4+d2) ) +Acos ( (ft -IP. ) t-a-cl+c3+c4+ 
d2) I +L Xi Yi IBcos ( (ft -ff. ) t+b+c2+c3+d2) I -Acos ( (ft -ft ) t-a-c2+c3+d2) I (12) 
Jfcl^ Qfl*ttSBW4 7Rtf4 8C£D8X * t, (Wi'+W.) *^&4jfcaft*+W.jaB}tt (1 

AM**!*. CCDi*CDltSEtt©iai*g4tL, m 3) 5£5tf (14) stWRtfcK fcfci CfclEL.' *■ 
ffl$B£&£ I #-Sf Trte 2 2s c o s (Wi t + g 3 + g. £fi&N±#ll&) . 

4) . Qfl-^Ttt- 2Z,s in (W. t + g 3) tSZ>* [0 0 6 2] 
I «■*=•(!]) SCX H22.cos(ftt+g3+g4)) 

= (1/2) X [X, X, i, h lAcos (IT. t+a+c ] +c3+c4+dl-g3-g4) 


(12) #BS¥9-153S82 
21 22 
+8cos flJ. t-b-c]+c3+c4+dl-g3-g4) I 

+Xi l> Y, Zi lAcos Of. t+a+c2+c3+d l-g3-g4) -Bcos (if. t-b-c2+c3+dl-g3-g4) I ] 

(13) 

Q«9=(lJ)5£x(-2Z,sin(I»t+g3)) 

= (1/2) x K, Xi Y> Z. (Asia A t+a+cHc3+c4+dl-g3) 
+Bs in (W. t-b-c 1+c 3+c4+d l-g3) I fX. X ( Yi Z< (Asin B. t+a+c2+c3+dl-g3) 
-Bsin{W.t-b-c2+c3+dl-g3)l] (14) 
H8etcu (Wo-W») ^A^fe^ns-W.fiE^tt' *XM&jg££|ng) .. 
(1 5) 3£&tf (1 6) arStflKfcft* <fc£U * [0 0 6 3] 
I {f^= (12) SC* (+2Z, cos ffli i+g3+g4) ) 

= (1/2) X [X. X: Yj Zi IBcos (-If, t+b+cl+c3+c4+d2-g3-g4) 
+A.COS H». t-8-cl+c3+c4+d2-g3-?4) I +X» X> Ti Zi IBcos Hf. t+b+c2+c3+d2- 
&3-g4)-AcosHU-a-c2+c3+d2-g3-g4))] (15) 
• Q{s-^= (12) (-2Z! sin {Wo ) 

= (1/2) x (Xi Xs YiZ< IBs in HI. t+b+cl+c3+c4+d2-g3) 
+Ask(-S.t-a-cHc3+c4+d2-g3)HXiX«YiZi IBsin (-W. t+b+c2+c3td2-g3) 
-AsinHU-a-c2+c3+d2-g3)l] (16) 

oftt. mmm£*)8ijii<niti®mtmmu (i 7) a&tf (is) at, *jt. A©«&g 

4 9 Cfc DSRHb Z ■ . fijsgfbg 1 *SitT«Wff ifcH?i£$c-W. •C«3BSnTjSfitt»a*ifcffl^ 1 ' x 

■HI' tUTfftfjSft. £fcQff*liflr*ttSa5 0C 20 EKJ" (19) 5«fctf (2 0) SlC^^n 

«k 0 mmt Z > , ftffigft g 2 *»0T, &P9ft# 5. 
Q' •fcUTBtftett*. dfttfcD, jEOtt&ttffttft [0 0 6 4] 

2 ' #f= (1/2) x 'l+Xi X.Y. Zi & Acos ff. t+a*cl+c3+c4+dl-g3-g4+gl) 
+Xi h Yi Z. Zi Acos Iff, Hak2+c3+dl-g3-g4+gl) 
+Xi Xi Yi Zi Z: Bcos (if. t-b-cl+c3+c4+dl-g3-g4+gl) 
-Xs Xj Yi Z. Zi Bcos (If. t-b-c2+c3+dl-g3-g4+gl) I (17) 
Q" 0/2) X l+X, Xi Yi Zi Z.Asin 0f. t+a+cl+c3+c4+dl-g3+g2) 

•+3GXJ. Zi 1a As in ffl. £+a+c2+c3+dl-g3+g2) 
+1 Xi Y. Zi h Bs io (f« L-b-cl+c3+c4+dl-g3+g?) 
-Xj X < Yi Zj Z< Bs id (ff. t-b-c2+c3+dl-g3+g2) ] (18) 
r (1/2) .X [+Xi Xi Yi Zi Zi Bcos Hf. t+b+cl+c3+c4+d2-g3-g4+gl) 
+Xi X* Yi Zi Zi Bcos Hf. t+btc2tc3+d2-g3-g4+gl( 
+X, Xi Yi Z. Zi Acos (-W. t-a-cl+c3+c4+d2-g3-g4tgl) 
-XiXa'iZ.ZiAcos(-W.l-a-c2+c3+d2-g3-g4+gl)l (19) 
Q ' (1/2) X |+X, Xi Yi Zi Z. Bsin Hf. 14b+cl+c3+c4+d2-g3+g2) 
+Xi Xi Yi Zi h Bs in Hf. t+b+c2+c3+d2-g3+g2) 
+Xi Xi Yi Zi Zi As in Hf, t-a-c J+c 3+c4+d2-g3+g2) 
-Xi X. Yi Zi Z^Asin Hf. l-a-c2+c3+d2-g3+g2) I (20) 
Htl5©r Q' jflHi*fcBFTWftWJ*> 40 (1/4) e^ 1 "" 1 "' 1 X [Ae" (+X'YTe 
ft. iSi*&E&&+W, t -W. ©)£#*«&£ bT* J """"™"» +XY' Z' e " ,t2,4 '"" , " , +r YZ' 

fe&n5. COWtti. (17) 5frv (2 0) e -Ift'e"*"*" +XTZ 

Wra»bfct*. e ,,,, " , te-"""" ©BUS'S e'^"'" 0 +XY'Ze 1 ~ -X'YZe 
^hAt^MT«)**Sttt*l©ft«*»«Ct«l "' c " ,W! " a +XYZe"" M! '' s ) +Be" ,k (+ 

errs. (17) sc. (i9>3«aw. (is) xyz- e ,w ^ M " +nr e^' 8 *" + 
(.20) as«fc»tbTiHfc»B^s!Sii/*at r rz , e ,h " ,IMHM _ xrz . e i~.o 

T©2S»i«>66fi*. fc«U, X' =X,X,, -riZe ,M ^N -XYZe iKH " t! ' +X'Y'Z 
X=XjX», Z' =ZiZi, Z^ZiZi, Y' =Yi, e'"'" 4 ^ -XT Z e )] 

Y=Yi fbto -W.fi&fr 

[OO6 5]'+W.j*0 50 (1/4) e i " , " rtcHJl ' X [Be" (+TYZ' e 


(13) 


9-153 8 8 2 


jHel»tJK!2-x4*sl) 
j<»:i-cHiiM-rl) 

e 

jlteltrllttUZ) 

e 


+XYZ' e 


23 

Jbe»tfl-cl*il] 

JlteHHM-Cll 


24 


+r t t 

+X'YZ 


-IY'ZV 

+me mmua -XTZe 
+xrZe imm ) +A e" (+ 
rrz . e iw*«Ni +n . z . e ihi*Hi 

+Iu e — Xii e 

-me"***** • -xrZe ,HH " lffl H-X'YZ 
e — XYZe ; J * 


A' e TttO-W.^cattB* 

r ' + J u ' «**T S2l£H:9i5jS»T»5. 
[0 0 6 63-cnsoaSBflEaBBBtT?«BL. S&rfclC 
S0~S7©fiWft*Al,TS:S , r*£, DFTf^S^ 
©gfttbt, ' 


(p' +j Q' ) = (p+j q). (SO + j SI) 

-f(r-ju) (S2 + jS3) 

(r ' + ju' ) = (r + J u) (S6 + J S7) 

+ (P- j d) (S4 + j S 5) 
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